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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the manufacturing process 
of an active matrix reflection type liquid crystal display device to 
enhance productivity. 

SOLUTION: In a method for manufacturing the active matrix 
reflection type liquid crystal display device, a stage A for forming an 
interlayer insulating film 5 on a silicon film 3 on which a source S 
and a drain D of a TFT are formed, a stage B for forming a 
photoresist layer 6 on the interlayer insulating film 5, a stage C for 
patterning the photoresist layer 6 in a specific pattern using a mask 
having a pattern of resolution limit or below formed in a part 
corresponding to a reflection electrode 1 0 to be formed as a photo 
mask 20 of the photoresist layer 6 and a stage D for etching the 
interlayer insulating film 5 using the photoresist layer 6 patterned in 
the stage C as an etching mask are performed as the stages for 
forming and processing the interlayer insulating film. After the stage 
D, a source electrode S1, a signal wiring, a drain electrode D1 and a 
reflection electrode 10 are simultaneously formed by depositing a 
metal film 1 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has an interlayer insulation film on the silicon film with which the source and the drain of 
TFT are formed. It is the manufacture approach of a active-matrix mold reflective mold liquid crystal 
display of having the reflector with which surface irregularity was formed on the interlayer insulation film. 
As a formation / processing process of an interlayer insulation film The process which forms an 
interlayer insulation film on the silicon film with which the following source and the following drain of 
process A-DA.TFT are formed, B. They are the process which forms a photoresist layer on an interlayer 
insulation film, and the process which carries out patterning of the C. photoresist layer with a 
FOTORISO graphic method. So that the photoresist layer corresponding to the formation part of the 
contact hole formed in the interlayer insulation film on the source or a drain can be removed thoroughly 
and surface irregularity may be formed in the photoresist layer corresponding to the formation part of a 
reflector The photoresist layer which carried out patterning at the process which uses the mask with 
which the pattern below a resolution limitation is formed in the formation part of a reflector as a photo 
mask of a photoresist layer, and the D. process C is used as an etching mask. The interlayer insulation 
film of the formation part of a contact hole is the manufacture approach of a liquid crystal display of 
having the process which carries out opening thoroughly, and etches an interlayer insulation film into the 
interlayer insulation film of the formation part of a reflector so that surface irregularity may be formed. 
[Claim 2] The manufacture approach of the liquid crystal display according to claim 1 which carries out 
a reflow of the photoresist layer which carried out patterning at Process C, and is used as the etching 
mask of Process D. 

[Claim 3] The manufacture approach of the liquid crystal display according to claim 1 which uses the 
photo mask of the pattern corresponding to the configuration of the surface irregularity in Process C so 
that the surface irregularity which makes the reflection factor of a reflector high in the specific direction 
may be formed in an interlayer insulation film. 

[Claim 4] The source electrode and signal wiring which flow with the source through a contact hole by 
membrane formation of E. metal membrane after Process D, And the process which forms a drain, the 
flowing drain electrode, and a reflector simultaneously through a contact hole, F. The process which 
carries out patterning of the protective coat so that a protective coat may be formed and the formation 
part of the contact hole on a drain electrode may carry out opening, G. The manufacture approach of a 
liquid crystal display according to claim 1 of performing the process which you form [ process ] the 
transparence electric conduction film on a protective coat, and makes it flowing through the 
transparence electric conduction film and a reflector through a contact hole one by one. 
[Claim 5] In the process which forms a protective coat from a photoresist and carries out patterning of 
the protective coat in Process F So that the protective coat corresponding to the formation part of the 
contact hole on a drain electrode can be removed thoroughly and surface irregularity may be formed in 
the protective coat corresponding to the formation part of a reflector The manufacture approach of the 
liquid crystal display according to claim 4 which carries out patterning with a FOTORISO graphic method 
as a photo mask of a protective coat using the mask with which the pattern below a resolution limitation 
is formed in the formation part of a reflector. 
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[Claim 6] The manufacture approach of a liquid crystal display according to claim 4 or 5 that the 
thickness of a protective coat is adjusted so that the eel gap of a liquid crystal display eel may be set to 
1/4lambda. 

[Claim 7] The manufacture approach of a liquid crystal display according to claim 1 of performing the 
process which you form [ process ] the transparence electric conduction film on the source, the flowing 
source electrode, signal wiring and the process which forms a drain, the flowing drain electrode, and a 
reflector simultaneously through a contact hole, and Gy. reflector, and makes it flowing through the 
transparence electric conduction film and a reflector through a contact hole by membrane formation of 
E. metal membrane after Process D one by one. 

[Claim 8] The manufacture approach of a liquid crystal display according to claim 1 of performing the 
process which you form [ process ] a reflector through a contact hole at the source, the flowing source 
electrode, signal wiring, and a list by membrane formation of a drain, the process which forms 
simultaneously a pattern including the formation part of the flowing drain electrode and a reflector, and 
Gx. metal membrane, and makes it flowing through a reflector and the transparence electric conduction 
film through a contact hole by membrane formation of Ex. transparence electric conduction film after 
Process D one by one. 

[Claim 9] The liquid crystal display with which it is the active-matrix mold reflective mold liquid crystal 
display which has an insulating layer on the silicon film with which the source and the drain of TFT are 
formed, and has the reflector with which surface irregularity was formed on the insulating layer, and said 
insulating layer is formed from much more insulator layer. 

[Claim 10] The liquid crystal display according to claim 9 through which the transparence electric 
conduction film was formed on the reflector, and the transparence electric conduction film and a 
reflector have flowed. 

[Claim 11] The liquid crystal display according to claim 10 with which a protective coat is prepared 
between a reflector and the transparence electric conduction film, and the eel gap of a liquid crystal 
display eel is set as 1/4!ambda. 

[Claim 12] The liquid crystal display according to claim 11 with which surface irregularity is formed in 
the transparence electric conduction film on a reflector. 

[Claim 13] The liquid crystal display according to claim 9 with which the laminating of the reflector is 
carried out through the transparence electric conduction film on the insulating layer. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of aiming at compaction of a production 

-4- 



process, in the production process of a reflective mold liquid crystal display by forming simultaneously 
the surface irregularity configuration of a reflector, and the contact hole on the source or a drain in the 
interlayer insulation film on the silicon film with which the source and the drain of TFT are formed. 
[0002] 

[Description of the Prior Art] Conventionally, the driving-side TFT substrate of the active-matrix mold 
reflective mold liquid crystal display currently formed from the reflector from which the electrode of a 
pixel serves as a reflective diffusion plate with surface irregularity is manufactured as shown in drawing 
13 . In addition, although drawing 13 shows the production process about the liquid crystal display which 
has TFT of bottom product gate structure in pixel structure, what has TFT of top gate structure in pixel 
structure is fundamentally manufactured at the same process. 

[0003] First, as shown in drawing 1 3 (a), a metal membrane is formed on the transparence substrate 1, 
by carrying out dry etching using a FOTORISO graphic method, Gate G and the auxiliary capacity 
electrode Cs are formed, the laminating of the gate dielectric film 2 is carried out, and the polish recon 
film 3 is formed further. 

[0004] Next, for the impurity impregnation prevention to the channel section at the time of impurity 
doping to a source field and a drain field, a stopper 4 is formed in self align to Gate G on the polish 
recon film 3 used as the channel section, and impurity doping is performed to a source field and a drain 
field. 

[0005] Then, the polish recon film 3 is separated in the shape of an island using a photoresist process 
and an etching process, and a low-temperature polish recon thin film transistor (TFT) is formed. 
[0006] Next, an interlayer insulation film 5 is formed ( drawing 13 (b)). And in order to form a contact 
hole in this interlayer insulation film 5, first, a photoresist layer 6 is formed on an interlayer insulation 
film 5, and as a photo mask, the formation part of a contact hole carries out patterning of the 
photoresist layer 6 with a FOTORISO graphic method using the mask of the pattern which is carrying 
out opening ( drawing 13 (c)), etches an interlayer insulation film 5 by making this into an etching mask, 
and forms a contact hole H1 in an interlayer insulation film 5 ( drawing 1 3 (d)). 

[0007] Next, the source S of TFT, the source electrode S1 which leads, signal wiring, and the drain 
electrode D1 which leads to the drain D of TFT through a contact hole H1 are formed through a contact 
hole H1 by forming a metal membrane by a spatter etc. and performing etching processing ( drawing 13 
(e)X 

[0008] Next, the concavo-convex configuration used as the substrate of the surface irregularity 
configuration of a reflector of having reflective diffusing power is formed as follows using two layers 
which consist of photoresist ingredients. First, the first pass 7 which forms the basic structure of a 
concavo-convex configuration is formed with a FOTORISO graphic method using a photoresist 
ingredient ( drawing 13 (f)). At this time, what carries out opening of the 2nd contact hole H2 for taking 
the source electrode S1 or the drain electrode D1, and a flow is used as a photo mask, next, the second 
which improves a reflection property — layer 8 — the same photoresist ingredient as the first pass 7 — 
using — photograph RISOGURAFU — it forms by law ( drawing 13 (g)). At this time, what carries out 
opening of the 3rd contact hole H3 for taking the drain electrode D1 and a flow is used like the first 
pass 7 as a mask. In this way, the surface irregularity configuration which serves as the first pass 7 from 
the two-layer structure of 8 the second layer is formed. 

[0009] Next, a metal membrane with high reflection factors, such as aluminum and Ag, is formed in the 
pixel section, and a reflector 10 is formed using a FOTORISO graphic method ( drawing 13 (h)). 
[0010] In this way, a driving-side TFT substrate is completed. The orientation film is applied to this TFT 
substrate, and a light filter and the opposite substrate with which the opposite transparent electrode 
was formed, orientation processing is performed, lamination and liquid crystal are poured in for both 
substrates by the sealant using gap material, and a liquid crystal display panel is obtained by closing so 
that both substrates may maintain a suitable gap. 
[0011] 
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[Problem(s) to be Solved by the Invention] By the manufacture approach of the driving-side TFT 
substrate of the conventional active-matrix mold reflective mold liquid crystal display shown in drawing 
13 Since the process which forms 8 [ layer / second ] with the first pass 7 which consists of a 
photoresist ingredient, and carries out patterning with a FOTORISO graphic method, respectively in 
order to give a predetermined surface irregularity configuration to a reflector 10 is required, Between 
the silicon film and reflectors 10 with which Source S and Drain D of TFT are formed eventually There 
are many routing counters and there is a problem that a manufacturing cost is high — the insulating 
layers of a total of three layers including an interlayer insulation film 5 will be formed, and the source 
electrode S1, the drain electrode S2, and a reflector 10 are formed at another process. 
[0012] Then, this invention simplifies the production process of a active-matrix mold reflective mold 
liquid crystal display, and aims at raising productivity. 
[0013] 

[Means for Solving the Problem] this invention person prepares a photoresist layer in the interlayer 
insulation film on the silicon film with which the source and the drain of TFT are formed in the 
production process of a reflective mold liquid crystal display. By carrying out patterning of the 
photoresist layer with a FOTORISO graphic method using a specific photo mask The configuration 
corresponding to the surface irregularity of a reflector is simultaneously formed in opening 
corresponding to the contact hole on the source or a drain, and a photoresist layer. Subsequently, by 
etching an interlayer insulation film by using the photoresist layer as an etching mask, the contact hole 
and the surface irregularity configuration of a reflector could be simultaneously formed in the interlayer 
insulation film, and it found out that the production process of a liquid crystal display could be shortened 
substantially by this. 

[0014] Namely, this invention has an interlayer insulation film on the silicon film with which the source 
and the drain of TFT are formed. It is the manufacture approach of a active-matrix mold reflective mold 
liquid crystal display of having the reflector with which surface irregularity was formed on the interlayer 
insulation film. As a formation / processing process of an interlayer insulation film The process which 
forms an interlayer insulation film on the silicon film with which the following source and the following 
drain of process A-DA.TFT are formed, B. They are the process which forms a photoresist layer on an 
interlayer insulation film, and the process which carries out patterning of the C. photoresist layer with a 
FOTORISO graphic method. So that the photoresist layer corresponding to the formation part of the 
contact hole formed in the interlayer insulation film on the source or a drain can be removed thoroughly 
and surface irregularity may be formed in the photoresist layer corresponding to the formation part of a 
reflector The photoresist layer which carried out patterning at the process which uses the mask with 
which the pattern below a resolution limitation is formed in the formation part of a reflector as a photo 
mask of a photoresist layer, and the D. process C is used as an etching mask. Opening of the interlayer 
insulation film of the formation part of a contact hole is carried out thoroughly, and the manufacture 
approach of a liquid crystal display of having the process which etches an interlayer insulation film into 
the interlayer insulation film of the formation part of a reflector so that surface irregularity may be 
formed is offered. 

[0015] It sets to this manufacture approach especially. By membrane formation of E. metal membrane 
after Process D The source electrode and signal wiring which flow with the source through a contact 
hole, And the process which forms a drain, the flowing drain electrode, and a reflector simultaneously 
through a contact hole, F. The process which carries out patterning of the protective coat so that a 
protective coat may be formed and the formation part of the contact hole on a drain electrode may 
carry out opening, G. Form the transparence electric conduction film on a protective coat, offer the 
approach of performing the process which makes it flowing through the transparence electric conduction 
film and a reflector through a contact hole one by one, and it sets at Process F further. In the process 
which forms a protective coat from a photoresist and carries out patterning of the protective coat in 
Process F So that the protective coat corresponding to the formation part of the contact hole on a 
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drain electrode can be removed thoroughly and surface irregularity may be formed in the protective coat 
corresponding to the formation part of a reflector The approach of carrying out patterning with a 
FOTORISO graphic method as a photo mask of a protective coat using the mask with which the pattern 
below a resolution limitation is formed in the formation part of a reflector is offered. 
[0016] Moreover, in the above-mentioned manufacture approach, the approach of performing the 
process which you form [ process ] the transparence electric conduction film on the process which 
forms a drain, the flowing drain electrode, and a reflector simultaneously, and Gy. reflector, and makes it 
flowing through the transparence electric conduction film and a reflector one by one through the source, 
the flowing source electrode, signal wiring, and a contact hole through a contact hole is offered by 
membrane formation of E. metal membrane after Process D. 

[0017] Furthermore, the approach of performing the process which you form [ process ] a reflector 
through a contact hole at the source, the flowing source electrode, signal wiring, and a list by membrane 
formation of a drain, the process which forms simultaneously a pattern including the formation part of 
the flowing drain electrode and a reflector, and Gx. metal membrane, and makes it flowing through a 
reflector and the transparence electric-conduction film one by one through a contact hole offers in the 
above-mentioned manufacture approach by membrane formation of after Process D and the Ex. 
transparence electric-conduction film. 

[0018] Moreover, this invention has an insulating layer on the silicon film with which the source and the 
drain of TFT are formed, is a active-matrix mold reflective mold liquid crystal display which has the 
reflector with which surface irregularity was formed on the insulating layer, and offers the liquid crystal 
display with which said insulating layer is formed from much more insulator layer. 

[0019] Especially, in this liquid crystal display, the transparence electric conduction film is formed on a 
reflector, further, a protective coat is prepared between a reflector and the transparence electric 
conduction film, and the mode by which surface irregularity is formed in the transparence electric 
conduction film on a reflector is offered in the mode through which the transparence electric conduction 
film and a reflector have flowed, the mode by which the eel gap of a liquid crystal display eel is set as 
1/4lambda, and this mode. 

[0020] Moreover, this invention offers the mode by which the laminating of the reflector is carried out 
through the transparence electric conduction film on the insulating layer in an above-mentioned liquid 
crystal display. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail, referring to a drawing. In 
addition, the same sign expresses the same or equivalent component among each drawing. 
[0022] Drawing 1 is process drawing of an example of one mode of this invention which manufactures 
the liquid crystal display which has the pixel structure of TFT of bottom product gate structure. 
[0023] By this approach, first, as shown in drawing 1 (a), metal membranes, such as MO, Cr, aluminum, 
Ta, and W, are formed on the transparence substrate 1, by carrying out dry etching using a FOTORISO 
graphic method, Gate G and the auxiliary capacity electrode Cs are formed, a silicon nitride film or 
silicon oxide film, these cascade screens, etc. are formed as gate dielectric film 2 with a spatter or a 
CVD method, and the polish recon film 3 is formed further. In order to form a semi-conductor layer on 
gate dielectric film 2, next to lower the hydrogen concentration of a semi-conductor layer first as the 
formation approach of this polish recon film 3, for example, the dehydrogenation process of high 
temperature processing is performed, crystallization by excimer laser is performed, and a semi- 
conductor layer is changed into the polish recon film. In addition, a dehydrogenation process may be 
skipped when hydrogen concentration is less than [ 1atom% ]. Moreover, in order to stabilize 
membraneous quality, as for gate dielectric film and a semi-conductor layer, it is desirable to carry out 
continuation membrane formation. 

[0024] Next, a stopper 4 is formed in self align to Gate G on the polish recon film 3 used as the channel 
section for the impregnation prevention at the time of impurity doping to a source field and a drain field. 
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By forming the stopper film with which a stopper 4 consists of silicon oxide on gate dielectric film 2 here, 
applying a resist on it, and carrying out rear-face exposure of this resist layer, using Gate G as a mask, 
patterning of the resist is carried out to a channel formation part in self align with Gate G, the stopper 
film is further etched by using this resist as a mask, and it forms by leaving the stopper film to a channel 
formation part. 

[0025] Then, impurity doping is performed to a source field and a drain field using the ion implantation 
method or the ion doping method, and Source S and Drain D are formed. And the polish recon film is 
separated in the shape of an island using a photoresist process and an etching process, and TFT is 
formed. In addition, although the formation approach of TFT [ more than ] is the formation approach of a 
low-temperature polish recon thin film transistor, the manufacture approach of this invention is similarly 
applied, when forming an amorphous silicon thin film transistor. 

[0026] Next, following process A-D is performed as a formation / processing process of an interlayer 
insulation film. 

[0027] Process A. By the CVD method or the spatter, the interlayer insulation film 5 which consists of 
inorganic insulating materials, such as a silicon nitride film, silicon oxide film, and these cascade screens, 
is formed ( drawing 1 R> 1 (b)). 

[0028] Process B. A photoresist layer 6 is formed in an interlayer insulation film 5. 

[0029] Process C. Patterning of the photoresist layer 6 is carried out with a FOTORISO graphic method 
( drawing 1 (c)). In this case, the photoresist layer 6 corresponding to the formation part of the contact 
hole H1 formed in the interlayer insulation film 5 on Source S or Drain D can be removed thoroughly, 
and it uses the mask with which the pattern below a stepper's resolution limitation is formed in the 
formation part of a reflector as a photo mask of a photoresist layer 6 for the photoresist layer 6 
corresponding to the formation part of a reflector so that surface irregularity may be formed. 
[0030] The more concrete configuration of a photo mask can be defined by asking for the relation 
between the pattern of a photo mask, the decrement of the thickness of a photoresist layer, and the 
exposure time experimentally. For example, when exposing the pattern of a line/tooth space (it 
abbreviates to last shipment hereafter) as shown in drawing 6 by the stepper, the relation between the 
decrement of the thickness of a photoresist layer and the exposure time changes according to last 
shipment, as shown in drawing 7 . In addition, in drawing 7 , Window of a graph outside the limit shows 
the case where S is more than the resolution of an exposure machine, and the numeric value on the 
right-hand side of signs, such as x, shows L (micrometer)/S (micrometer). When the light exposure the 
formation part of the contact hole of a photoresist layer carries out [ light exposure ] opening 
thoroughly is 1 200msec(s) and it is chosen out of drawing 7 as L= 0.25 micrometers and S= 0.50 
micrometers, it turns out that the decrement of the thickness of a photoresist layer is made to 0.6 
micrometers. 

[0031] Thus, when calculating the decrement of the thickness of a photoresist layer experimentally, it 
may replace with the pattern of last shipment of drawing 6 , and a dot pattern as shown in drawing 8 
may be used. 

[0032] In addition, the more concrete configuration of a photo mask can be calculated from the constant 
of optical system, and can control the thickness of a photoresist layer by effective transmission of a 
photo mask. 

[0033] As a actual pattern of a photo mask, the pattern which a stepper cannot resolve is prepared 
gradually or continuously. For example, as shown in the photo mask 20 of drawing 9 , when forming the 
part 21 to which opening of the photoresist layer is thoroughly carried out by exposure, and the part 
which forms surface irregularity in a photoresist layer, each pattern part 22 which forms surface 
irregularity can be used as two or more fine concentric circular annular patterns which a stepper cannot 
resolve like pattern 22a shown in drawing 10 (a). Although the part which carried out opening to the 
photoresist layer thoroughly by exposing and developing a photoresist layer using such a photo mask, 
and the part in which the surface irregularity configuration was formed can be made, as shown in 
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drawing 1010 (b), the configuration of each pattern which forms the surface irregularity of a photoresist 
layer 6 can be smoothed by heating further and carrying out a reflow after development. 
[0034] It is good also as a specific pattern corresponding to the configuration of the surface irregularity 
so that the surface irregularity which makes the reflection factor of a reflector high in the specific 
direction may be formed in an interlayer insulation film 5 as a pattern of a photo mask. For example, as 
shown in drawing 1 1 (a) ( eccentricity of two or more annular patterns is carried out. By exposing and 
developing a photoresist layer 6 using this photo mask, and carrying out a reflow if needed further, as 
shown in drawing 1 1 R> 1 (b) t in the configuration of each pattern which forms the surface irregularity of 
a photoresist layer 6, dip of one side face can be made sudden and dip of the side face of another side 
can be made loose. 

[0035] Moreover, since the level difference of a pattern is based on the pattern configuration of a photo 
mask, light exposure, etc. depending on the level difference of the pattern formed in a photoresist layer 
6 as the reflection factor of a reflector is shown in drawing 12 , the pattern of a photo mask and the 
light exposure of a photoresist layer 6 are suitably set up so that a reflector may be formed in the level 
difference which can obtain a predetermined reflection factor. 

[0036] In this way, if dry etching of the interlayer insulation film 5 is carried out by using as an etching 
mask the photoresist layer 6 which carried out patterning, the configuration of a photoresist layer 6 will 
be imprinted by the interlayer insulation film 5. So, the following process D is performed in this invention. 
[0037] Process D. Opening of the interlayer insulation film of the formation part of a contact hole H1 is 
thoroughly carried out by using as 6 etching mask the photoresist layer which carried out patterning at 
the above-mentioned process C t and an interlayer insulation film 5 is etched into the interlayer 
insulation film of the formation part of a reflector by the dry etching method of resist backstep 
sequence, such as the RIE method or the ICP method, so that surface irregularity may be formed 
( drawing 1 (d)). 

[0038] In this way, since after forming an interlayer insulation film 5 at Process D forms the surface 
irregularity configuration of a reflector, it is unnecessary to carry out the laminating of the insulator 
layer further. Therefore, by forming a metal membrane and forming a reflector on this interlayer 
insulation film 5, a driving-side TFT substrate can be obtained simple and a active-matrix mold 
reflective mold liquid crystal display can be manufactured. In this case, the formation approach of a 
reflector is arbitrary and may add the layer of arbitration, such as a protective layer, if needed further. 
Moreover, a liquid crystal display panel can be produced with a conventional method using this TFT 
substrate, and a liquid crystal display can be manufactured. 

[0039] In this way, in that have an insulating layer on the silicon film with which Source S and Drain D of 
TFT are formed, and it has the reflector which surface irregularity is formed on an insulating layer and 
serves as a reflective diffusion plate, although the liquid crystal display manufactured is the same as a 
well-known active-matrix mold reflective mold liquid crystal display, it becomes characteristic [ that the 
insulating layer between the silicon film and a reflector is formed from much more insulator layer ]. 
Therefore, this invention also includes the liquid crystal display of this structure. 
[0040] As the manufacture approach of the liquid crystal display of this invention also including the 
process after Process D, for example following on Process D, as shown in drawing 1 (e) - drawing 1 (g), 
following Process E - following Process G are performed one by one. 

[0041] Process E. By forming a metal with the high reflection factor of aluminum, Ag, aluminum alloy, Ag 
alloy, etc. using a spatter etc., form a metal membrane 1 1, subsequently carry out patterning with a 
FOTORISO graphic method, and by etching Drain D, the flowing drain electrode D1, and a reflector 10 
are simultaneously formed through Source S, the flowing source electrode S1, signal wiring, and a 
contact hole H1 through a contact hole H1 ( drawing 1 (e)). In this case, as a metal membrane 1 1, it is 
good also as multilayer structure of the conductive film with a high reflection factor and metal 
membranes, such as Cr, Mo, Ti, Ta, and W f of aluminum, Ag, aluminum alloy, Ag alloy, etc. 
[0042] Process F. If it is a photoresist to the field containing a reflector 10, the protective coat 12 to 
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cut is formed, and patterning is carried out so that the formation part of the drain electrode D1 may 
carry out opening of the protective coat 12 ( drawing 1 (f)). Although silicon oxide etc. may be formed 
and patterning may be carried out according to a photograph RISOGURAFU process and an etching 
process as the formation approach of this protective coat 12, it is desirable from the point of shortening 
of a process to form a photoresist and to carry out patterning of it only at a photograph RISOGURAFU 
process like this process F. 

[0043] Moreover, as for the thickness of a protective coat 12, it is desirable to set up so that the eel 
gap of a liquid crystal display eel may be set to 1/4lambda. Generally such a eel gap of a liquid crystal 
display eel is demanded from the point which makes bright the screen of a reflective mold liquid crystal 
display panel. 

[0044] In addition, as it is not necessary to necessarily form even in the field containing a reflector 10 
and is shown in drawing 2 , a protective coat 12 forms a protective coat 12 only in fields other than the 
pixel section, and is good also considering this as a TFT substrate. 

[0045] Process G. As shown in drawing 1 (g), the transparence electric conduction film 9 is formed on a 
protective coat 12 so that it may become a wrap pattern about a reflector, and a TFT substrate is 
obtained. This transparence electric conduction film 9 forms ITO by the spatter, and forms it by carrying 
out patterning according to a photograph RISOGURAFU process and an etching process. In this 
invention, although it is not necessarily required to form the transparence electric conduction film 9 on a 
reflector 10 in this way, in a liquid crystal display eel, Ag which forms a reflector 10 can prevent the 
deposit phenomenon imprinted by the opposite substrate by connecting electrically the transparence 
electric conduction film 9 and a reflector 10 at least to electric conduction through a contact hole H2. 
[0046] A liquid crystal display panel applies the orientation film to the TFT substrate obtained in this 
way, and a light filter and the opposite substrate with which the opposite transparent electrode was 
formed, performs orientation processing, pours in lamination and liquid crystal for both substrates by the 
sealant using gap material, and is obtained by closing so that both substrates may maintain a suitable 
gap. 

[0047] In the process which carries out patterning of the protective coat 12 of the above-mentioned 
process F as other manufacture approaches of this invention The protective coat 12 which consists of a 
photoresist according to the patterning process of the photoresist layer 6 of the above-mentioned 
process C, So that the formation part of the contact hole H2 on the drain electrode D1 can be removed 
thoroughly and surface irregularity may be formed in the formation part of a reflector 10 As a photo 
mask of a protective coat 12, a protective coat 12 may be exposed and developed using the mask with 
which the pattern below a stepper's resolution limitation is formed in the formation part of a reflector 10. 
Thereby, patterning of the protective coat 12 can be carried out like drawing 3 (a). 

[0048] After carrying out patterning of the protective coat 12, like the above-mentioned process G, the 
transparence electric conduction film 9 is formed on a protective coat 12, and a TFT substrate is 
obtained. In this way, since the light which the outdoor daylight which carries out incidence to the part 
near the flat-surface echo of the pars basilaris ossis occipitalis of the surface irregularity of a reflector 
10 was scattered about according to the difference of the refractive index of a protective coat 12 and 
the transparence electric conduction film 9, and the rate of the outdoor daylight which carries out 
incidence to the flat-surface section of a reflector 10 decreased, and was reflected with the reflector 
10 is scattered about further according to the obtained TFT substrate, the reflection property of a pixel 
can be raised. 

[0049] Furthermore, without forming a protective coat 12 in a pixel field as the manufacture approach 
that this inventions differ, after forming the source electrode S1, signal wiring, the drain electrode D1, 
and a reflector 10 at the above-mentioned process E, the transparence electric conduction film 9 may 
be formed like Process G (process Gy), and a TFT substrate as shown in drawing 4 may be 
manufactured. 

[0050] Moreover, process Ex. after etching an interlayer insulation film 5 at Process D By membrane 
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formation of the transparence electric conduction film 9 The source electrode S1 and signal wiring 
which flow with Source S through a contact hole H1, The process which forms simultaneously the 
pattern which includes the formation part of the drain electrode D1 and a reflector through which it 
flows with Drain D through a contact hole H1 at a list, and process Gx. By membrane formation of metal 
membranes, such as aluminum, Ag, aluminum alloy, and Ag alloy A reflector 10 may be formed, the 
process which makes it flow through a reflector 10 and the transparence electric conduction film 9 may 
be performed one by one, and as shown in drawing 5 , the TFT substrate with which the laminating of 
the reflector 10 is carried out on the transparence electric conduction film 9 may be manufactured. 
Here, when forming ITO as transparence electric conduction film 9, it is desirable to form Mo or Ti 
beforehand on the ITO film, and to form a metal membrane 1 1 after that. 

[0051] As mentioned above, although this invention was explained referring to a drawing, this invention 
can take further. various modes. For example, although the liquid crystal display which has TFT of 
bottom product gate structure in pixel structure was shown by a diagram, this invention is applicable 
also like the liquid crystal display which has TFT of top gate structure in pixel structure. 
[0052] 

[Effect of the Invention] According to this invention, it sets to the manufacture approach of a active- 
matrix mold reflective mold liquid crystal display. By preparing a photoresist layer in the interlayer 
insulation film on the silicon film with which the source and the drain of TFT are formed, and carrying 
out patterning of the photoresist layer using a specific photo mask The configuration corresponding to 
the surface irregularity of a reflector is simultaneously formed in opening corresponding to the contact 
hole on the source or a drain, and a photoresist layer. Subsequently, by etching an interlayer insulation 
film by using the photoresist layer as an etching mask, a contact hole and the surface irregularity 
configuration of a reflector are simultaneously formed in an interlayer insulation film. Therefore, it sets 
to the conventional active-matrix mold reflective mold liquid crystal display. The source electrode which 
reduced the laminating processes of a photoresist layer needed for formation of the surface irregularity 
configuration of a reflector, and was conventionally formed at another process, signal wiring, and a drain 
electrode, Since a reflector can be simultaneously formed by membrane formation and patterning of one 
metal membrane, the production process of a liquid crystal display can be simplified substantially, and 
productivity can be raised. 

[0053] Moreover, in this invention, the transparence electric conduction film is formed on a reflector, 
and according to the mode by which the transparence electric conduction film and a reflector are 
electrically connected at least to electric conduction, Ag which forms a reflector in a liquid crystal 
display eel can prevent the deposit phenomenon imprinted by the opposite substrate. 
[0054] Furthermore, according to the mode which prepares a protective coat between a reflector and 
the transparence electric conduction film, in this invention, optimization of the optical property of a 
liquid crystal display eel can be easily attained by adjustment of the formation thickness of the 
protective coat. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the process explanatory view of the manufacture approach of the liquid crystal display 
of this invention. 

[Drawing 2] It is the sectional view of the TFT substrate obtained by the manufacture approach of this 
invention. 

[Drawing 3] It is the process explanatory view of the manufacture approach of the liquid crystal display 
of this invention. 

[Drawing 4] It is the sectional view of the TFT substrate obtained by the manufacture approach of this 
invention. 

[Drawing 5] It is the sectional view of the TFT substrate obtained by the manufacture approach of this 
invention. 

[Drawing 6] It is the top view of the photo mask which has a last shipment pattern. 

[Drawing 7] It is related drawing of last shipment of a photo mask in the photograph RISOGURAFU 

process of a photoresist layer, the exposure time, and the decrement of the thickness of a photoresist 

layer. 

[Drawing 8] It is the top view of the photo mask which has a dot pattern. 
[Drawing 9] It is the top view of the photo mask used for a photoresist layer. 

[Drawing 10] It is the side elevation (this drawing (b)) of the surface irregularity of the photoresist layer 
formed in a photoresist layer using the top view (this drawing (a)) of the pattern of the photo mask 
which forms surface irregularity, and its mask. 

[Drawing 11] It is the side elevation (this drawing (b)) of the surface irregularity of the photoresist layer 
formed in a photoresist layer using the top view (this drawing (a)) of the pattern of the photo mask 
which forms surface irregularity, and its mask. 

[Drawing 12] It is related drawing of the level difference of the surface irregularity of a reflector, and a 
reflection factor. 

[Drawing 13] It is production process drawing of the conventional active-matrix mold reflective mold 
liquid crystal display. 
[Description of Notations] 

1 — transparence substrate and 8 — the second layer, 9 — transparence electric conduction film, and 
10 — a reflector, a 1 1 — metal membrane, a 12 — protective coat, and 20 — a photo mask, a D 
drain, a D1 — drain electrode, and G— the gate, S— source, and S1 — source electrode 2 — gate 
dielectric film 3 — polish recon film 4 — stopper 5 — interlayer insulation film 6 — photoresist layer 7 
— first pass 
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